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ACIDIC BARD SURFACE CLEANING COMPOSITIONS 

The present invention relates to thickened cleaning and disinfecting 
con4X)sitions which are acidic in nature, and which exhibit good cleaning, and 
which exhibit long tcnn stability. 

While the prior art has provided various ccmipositians directed to cleaning 
and/or disinfecting hard surfaces, particularly lavatoxy surfacfes, there is yet a 
continuing need in the art for thickened aqueous compositions which provide: 
satisfactoiy cleaning especially of limescale deposits fiom metal, enamel and 
porcelain surfaces as found on lavatory fixtures, optionally provide disinfection of 
treated hard surfaces, and which feature good long term stability of the thickened 
coizqx>sitioxis« 

In a first aspect, the presfflt invention provides thickened aqueous acidic 
hard surface cleaning conqx>sitions featuring good storage stability which 
comprises (in certain preferred embodiments, consists essentially of): 

one or more detersive surfactants, selected from anionic, nonionic, 
amphoteric or zwitterionic surfactant^ 

an acid constituent conqmsing formic acid and one or more water 
soluble organic acids, particularly water soluble organic acids selected from 
the group consisting of: lactic acid, glyoolic acid and citric acid and 
particulariy where the acid mixture include formic acid and at least one 
other water soluble organic acid where wherein these acids are jHesent in a 
weight ratio of formic acidrwater soluble organic acids of 1 :0. 1 — 10, or 
where the acid constituent consists solely of formic acid; 
a cellulose based thickening conqK>5ition; 

optionally, one or more germicidally active compounds, preferably 
one or more germicidally active quaternary ammonium compoxmds; 
optionally, oiie or more convaitioiial additives; 
and, water. 



The inventive aqueous acidic hard surfiiK* compositions may 
include minor amounts, i.e., less than a combined total amount of 10%WL, 
preferably not more than 5%wL of one or more conventional additives including 
but not limited to: colorants such as pigments and dyes; fiagrances and pcrfinnes, 
5 pH adjusting agents, gcmiicides such as gemiicidally active quaternary ammonium 
compounds, hydrotropes. chelating agents, as well as other conventional additives 

knov»m to the relevant art. 

The present invention also provides a method for cleaning (especially Ac 

removal of limescale deposits) and disinfecting from hard surfaces, particularly 
10 metal, enamel and porcelain surfaces such as those found on lavatory frxtures. 

Accoixling to a second aspect of the invention, there is provided a stable 
fluckened aqueous acidic hard surface cleaning composition y*ich compri 

certain preferred embodiments, consists essentially of): 

one or more detersive suifectante, selected fiwm aniomc^ 

15 amphoteric or zwitterionic surfactants; 

an acid constituent comprising formic acid and one or more water 

soluble organic acids, particularly water soluble organic acids selected from 
the group consisting of: lactic acid, glycoUc acid md citric acid and 
particulariy where the acid mixture include fonnic acid and at least oiie 
other water soluble organic acid where wherein these acids arc present in a 

weight ratio of fomric acid:water soluble organic acids of 1 :0.1 - 10; 
a cellulose based ftidcening composition; 
optionally a germicidaily active cbn^wund; 
optionally, one or more conventicmal additives; and, 
water. ... 

The compositions acconling to Ae second aspect of the inveh^^ 
forther include minor amounts, i.e.. les? than a combined total amount of 10%wt, 
preferably nbt more than 5%wL of conventional ad^tives as noted previously. 
Acc6idii«^p a third aspe«t of the invention, there is provided a stable 

30 thickened aqueous sttidic harf surfece cleaning composition which comprises (in 
certain preferred embodiments, consists essentisilly of): 
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one or more detersive sur&ctants, selected from anionic, nonionic, 
amphoteric or zwitterionic surfactants; 

an acid constituent con^)rising fonnic acid, but most preferably 

consisting solely of formic acid; 

a cellulose based fliidcenix^ conqx^sition; 

optionally, a gennicidally active compound, preferably oiic or more 
germicidaUy active quatcmary ammonium corxqx)imds; 

optionally, one or more conventional additives; and, 
water. 

The compositions according to the third aspect of tiie invention may further 
include minor amounts, i.c., less than a combined total amount of 10%wt., 
preferably not more than 5%wt of conventional additives as noted previously. 

The compositions of the invention mclude one or more detersive „ 
surfactants. These may be any smtable anionic, nonionic, an4)hoteric or 
zwitterionic conq>ound or coiiq>osition whi^ provides an effective cleaning 
benefit to the hard surface bdng treated. Examples of suitable materials wfaicft 
may be included in the present inventive compositions include those listed by 
chemical formulas and trade names in described in MeCutcheon *j Detergents and 
Emulsifiers, North American Edition, 1S»8; as well as in Kirk-Othmer, 
Encyclopedia of Chemical Technology. Aih Ed., 1 997 the relevant contents of 
which are herein incoiporated by lefiBrcnce* 

Contemplated exemplaiy useful anionic surfactants include include tiie 
water-soluble sahs, particularly tibe alkali metal, ammonium and aOcylolammonium 
(e.g., monoethanolammonium or triethanolammonium) salts, of organic sulfuric . 
reaction products having in fiidr molecular structure an alkyi group ccmtainuqg 
from about 10 to about 20 carbon atoms and a sulfonic acid en* sulfuric acid ester 
group. (Induded in the temi ""alkyr is Ac alkyl portion of aiyl groi^^ These 
include alkyl sulfates, alkyl sulfonates, aDcyleflier sulfonates, and alkylbenzene 
sulfonates, dach of wfaidi may be alkoxylated, especially ethoxylated. By way of 
exan^>le, these include compounds wherein the alkyl or alkylbenzyl group contain 
from about 6 to about 26 carbon atoms, and which may optionally include to about 
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12 units of an alkoxy group, (such as ethylene oxides) per molecule The alkyl 
groups may be derived from a variety of sources. 

Further contemplated as useful anionic surfactants are caiboxylates sudi as 

alkyl caitoxylates, and alkyl polyaDcoxycaibpxylates. 

Further useful detereivc surfactants which may be included one or more 
nonionic surfactants. Exemplary usefvd nonionic surfactants include condensation 

products of alkylene oxide groups with an organic hydrophobic conqwund, such as 
an aliphatic or alkyl aromatic compound. Further excn^laiy usefW nonicmic 

surfactants include Ae polyoxycthylcne ethers of alkyl aromatic hydroxy 
compounds, e.g., alkylated polyoxycthylcne phenoU, polyoxyethylene ethers of 
long chain aliphatic alcohols, the polyoxyethylene ethers of hydrophobic propylene 
oxide polymers, and die higho: alkyl amine oxides 

pieferrol nonionic surfactaiits include faiown coinpounds which may 

formed by condensation of an aliphatic or alkyl aromatic compound, wiA 
sufficient ethylene oxide to produce a compound having a polyoxyethylene. 
Preferably the number of ethylene oxide units are present in an amount sufBcieat to 
insure solubiUty of the resulting compound in an aqueous composition of this 
invention or in any dilution thereof. Desirably, the resulting nonionic surfactants 
are produced by condensation of about 4-20, more preferably 6-1 8 moles of 
20 ethylene oxide with 1 mole of aliphatic or alkyl aromatic compound. 

Particularly preferred nonionic surfactants include secondary alcohol 

ethoxylates. These include compounds which are the condensation products of 
ethylene oxide groups with a secondary alcohol containing 8 to 20 carbon atoms. 

These are known, and are commercially available such as in the TERGITOL series 
25 ofsurfactants (ex Ifaion Carbide Co.. Danbmy.CT.) 

Particularly preferred nonionic surfactants include alkylpheriol ethoxylates. 
These include compounds which are tiie condensation products of ethylene oxide 

groups widj a alkylphenyl group containing 8 to 20 carbon atoms. These are 
known, and are commercially available such as in the IGEPAL iscries of suilactants 
30 (ex.Rhodialnc..CranburyNj). 
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One preferred class of nonionic surfactants are alkylphenolalkoxylates 
which include at least one styiyl group, i.e., especially tristyrylphenolethoxylates 
\i^ch are commeTcially available as SOPRAPHOR surfactants (ex. Rlxxlia Inc.) 

Further useful nonicHiic sur&ctant compounds include those based on 
polymeric alkylene oxide blodc copolymers. Polymeric alkylene oxide block 
copolymers include nonionic sur&ctants in which the major portion of the 
molecule is made up of block polymeric C2'C4 alkylene oxides. Such nonionic 
surfactants, while preferably built up from an alkylene oxide chain starting group, 
and can have as a starting nucleus almost any active hydrogen containing group 
including, without limitation, amides, phenols, thiols and secondary alcohols* 

Further usefvdsurftctants which may be incliided in the inventive . 
compositions are amine oxides. Hiese include alkyl di(lower alkyl) amine oxides 
in which the alkyl group has aibout 10-20, and prefbably 12-16 caiiion atoms, and 
can be straight or branched chain, saturated or unsaturated. The lower alkyl groups 
include between 1 and 7 caibon atoms. Exan:9>les include lauryl, dimethyl amine 
oxide, myristyl dim^yl amine oxide, azid Aose in which ttie alkyl groiq> is a 
mixture of diflerent amine oxide, dimethyl cocoamine oxide, dimethyl 
(hydrogenated tallow) amine oxide, and myristyl/palmityl dimettiyl amine oxide. 
Further amine oxides include aOcyl di(hydroxy Iowct aDc^) amine oxides in iK^iich 
the alkyl group has about 1 0-20, and preferably 12-1 6 caibon atoms, and can be 
strai^t or branched chain, saturated or unsaturated Also contemplated as useful 
are alkylamidopropyl diOower aDcyl) amine oxides in which the alkyl group has 
about 10-20, and preferably 12-16 carfoon atoms, and can be straight or branched 
chain, saturated or unsaturated. Examples are cocoamidopropyl dimethyl amine 
oxide and tallowamidoprapyl dimeOiyl anune oxide* 

Contemplated useful amphoteric sur&ctants include alkylbetaines, 
amidoalkylbetaines, such as amidqpropylbetaines, a]kylampho(moixi)- and (di)- 
acetat^, alkylampho(rnon6)- and (di^propionates, and aminopropionates. 

According to certain pvticularly preferred embodiments the detoisive . 
surfactants present consist solely of a nonionic secondary alcohol ethpxylate. 
surfactant, or consist solely of an alk>^kdieoolethoxylate surfoctant 



These one or more detersive surfactants may be present in any effective 
amount, but gen«srally Acse one or more surfactants are is present in an amount of 
up to about 1 0%wt Preferably, the detersive surfactant is present in an amount of 
from about 0.01%wt. to about 10%wt, and most desirably is present in an amount 
of fiom about 0.1%wt to about 8%wt 

An essential feature of the inventive compositions is an acid constituent 
comprising formic acid. According io the second aspect of the invcnticMi, Ae acid 
constituent comprises a mixture, of formic acid and one or more fiirtha: water 
soluble organic acids, particularly those selected from the grovp consisting ofc 
lactic acid, glycolic acid, and citric acid. According to tihe second aspect of the 
invention, it is further particularly preferred that the acids are present in a weight 
ratio of formic acid.-water soluble organic acids of 1 - 10. According to the 
third aspect of the invendon, the acid constituent may comprise formic acid wifli a 
one or more water soluible organic acids, most preferably formic acid is the sole 
orgiuiic acid constituent pieseoL 

Desirably, the acid constituent is presoit in an amount of fiona 0.001 - 
10%wL, more desirably itom 0.1 - 10%wt; and most preferably fiwms from 1 - 
S%wL of die compositions. 

The present inventors have surprisingly discovered an qqjarent synergistic 
effect fiom the use of the preferred surfactants in conjunction with formic acid, in 
the cellulose thickened systems described herein. It has been surprisingly 
discovered that the long term stability of the cellulose containing compositions is 
achieved when the formic acid is present witii one or more of the preferred 
surfactants, particularly in the weight ratios described. In the prior art, cellulose 
thickeners have not been typically used m the presence of fonnic acid, although 
formic acid is voy d«irable as it is particularly effective in removing Umescale. 
However, formic acid has also been known to be inconqjatible in cellulose 
thickened systems. Accordiiig to the present invention, the use of the preferred 
detersive surfectants in conjunction with formic acid substantially reduces the 
otherwise expected degradation of the cellulose thickener. exempUficd by the loss 
of viscosity of the thidcened compositions. The inventive compositions provide 
good cleaning, especially of limescale stains, and luiVe been found to suffer a 
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reduced loss of viscosity under the conditions of accelerated aging testing at 
elevated temperatures, particulariy under the test protocol described in 
examples. This is particularly important as the compositions aie acidic in nature. 
Particularly preferred sur&ctants useful in the invrativc composition are described 
5 . in one or more of flie Examples. 

Preferred embodiments of the inventive compositions feature low odor, arc 
virtually tiaiiq^arral On the absence of coloring agents) even aflCT W 
stability testing^ and arc easy to dispense onto surfaces to be cleaned and 
disinfected. 

Asnoted, the compositions ofthe invention arc thickened and tove a 
viscosity greater Aan water. The actual degree of thickening is in part dq>m 
on the amount of thickener included in a con^osition, as well as on tte selection of 
further components, especially surfectan Thickeners i?»Hhich may be used arc 
cellulose based thickenera including but not limited to: me&^^ 

15 nicthylethylceUulose,hydroxymethylceUulose,hydroxyethylcenrf 

carboxymethyi ceUulosc, and the like. Preferably, the cellulose thickener is one or 
more of those which are present in ttwExMivlcs. Generally flie thickener is 
present in not more thm about 1 0%wt. based cm the total weight of the 
composition of i^*ich it forms a part Desirably the thickener is present in an 

20 arpount of from 0.01 - 5%wt, and more desirably from 0.01 - 2%wt. Starch based 

thickeneis, including so called modified starch based thickeners as fre^ 
encountered in the foods industiy are also contemplated as being use 

An opticMial constituent which is nonetheless fiTequently desirably irkcluded 
is a geraiicidally active compound. These arc conq>ounds or compositions whidi 

25 impart a genmcidal effect to Ac inventive coiiq>ositions; By way of non-lhniting 
example, these include chloramine, iodine, iodophors such as polyvinyl 
pynolidoneiodine, and chlorhexidinc and salts Acrcof. Suitable salts of 
chlorhexidine which are soluble in water at ambient temperature to the extent of at 
least 0.5 percent w/v are, for example, the gluconate, isediionatc (2- 

30 hydroxyethanesxilphonate), fonnatCi acetate, glutamatc, succiiiamate, 

monodiglycollate, dimethanesulfonate, lactate, di-isobutyrate and glucphcptonate. 
Other exemplary useful gemiicidally active compounds include parachlorp meta 
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xylenol, hexachlorophcne. 2-bronK>-2-mtropropane diol. salicylanUide. didecyl 
dimethyl ammonium chloride, cetyl dimethylethyl artimonium bromide, alkyi 
dimethyl benzyl ammonium chloride, alkyl diroethylcthyl 
chloride, alkyl dimethylbenzyl ammoniuih succinate, alkyl dimethyl-3,4- 
dichlorobenzyl ammonium cUoride. 3,3'.4',5-tetracUotosaHcylaniUde, 3',4%5- 
trichloiosalicylanilide, 3,5-dibromo^3'-trilluoromethyylsaHcylannide, and 3,4,4»- 
trichlorocaibami Ude. Of course, mbttures of two or more compounds may be used. 
When present, the germicidally active compound need only be present in 

geraiicidally effective amounts, sudb as in amounts from 0.01% - 10% wt. based 
on the total weight of the composition of which they fpnn a part. Prjeferably, these 
germicidally active compound need be present in reduced amounts such as from 
about 0.01 - 5%wL, but more preferably from aibout 0.05 - 3%wt. 

a)nt«nplaled as being particularly uscfy in poviding a gennicidal effect 

are one or more cationic surfactants which provide a broad antibactcri?! or 
sanitizing fiinction. Any cationic surfactant which satisfies tliese rtquirements may 
be used and arc considered to be within the scope of the present invention, and 
mixtures of two or more cationic surface active agents. cationic surfactants 
may also be used, Cationic surfactants arc well known, and useful cationic 
surfactants may be one pr more of those described for example in McCutcheon S 
Functibnal Materials. VoU, 1 998; Kirk-Othmer. Encyclopedia of Chemical 
Technology. 4th Ed., Vol. 23. pp. 478-541 (i997),thecontents of which we herein 
incorporated by reference. These are also described in the respeptive product 
specifications and literature available from the silppUers of these cationic 
surfactants. 

Examples of prefwred cationic surfactants which provide a gennicidrf 
effect to the inventive compositions, ii?clude quateinaiy ammonium 

which may be djaracterized by the general structural fonnula: 

R4 
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where at least one of R„ R,. R3 and R^ is a alkyl. aiyl 01 alkylaiyl substitucnt of 
from 6 to 26 carbon atoms, and the entire cation portion of the molecule has a 
molecular weight of at least 165. The alkyl substituents may be long-chain aUqrl. 
long-chain alkoxyaiyl, long-chain alkylaryl, halogen-substituted long-chain 
alkylaryU long-chain alkylphcnoxyalkyl, arylaUcyl, etc. The remaining substituents 
on the nitrogen atoms other &an the abovemeotioned alkyl substituents arc 
hydrocarbons usually containing no move than 12 carbon atoms. The substituents 
Ri, Rj, R3 straight-chained or may be branched, but are preferably 

straigbt-cbained, and may include one or more amide, ^er or ester liidcages. The 
counterion X may be any salt-foiming amon which permits water solubility of the 
quaternary arxmionium complex. 

Exemplary quaternary ammonium salts within the above description 
include the alkyl ammonium halides sudi as cetyl trimediyl anmsonium bromide, 
alkyl aryl ammoniuin halides such as octadecyl dimethyl benzyl ammonium 
bromide, N-alkyl pyridim'um halides sudi as N-cctyl pyridinium 1xomide» and the 
like. Other suitable types of quaternary ammonium salts include those in which ttie 
rnolecule contains dfber amide, ettier or ester linkages such as octyl phenoxy 
ethoxy ethyl dimethyl boizji ammonium chloride, N- 

Oaurylcocoaminoformyhnefliyl)-pyiidinium chloride, and flie like. Other vciy 
effective types of quaternary ammonium compounds which are useful as 
gomicides include those in which the hydrophobic radical is charactmzed by a 
substituted aromatic nucleus as in the case of lauryloxyphenyltrimethyl ammonium 
chloride, cetylaminopbenyltrixhetfi^ ammonium mettiosulfiite, 
dodecylphenyltrimcthyl ammonium metbosulftte, dpdccylbenzyltrimethyl 
anmionium chloride, chlorinated dodecylbmzyltrimethyl ammonium chloride, and 
flie like. 

Preferred quaternary anmionium conq>ounds which act as germicicles and 
which are be found useful in the practice of the present invention include those 
which have the structural formula; 
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wherein Rj and R, are the same or difFercnt C,-C,jalkyl, or Rj is C,2.„alkyl, 
„alkylelhoxy, C,.„alkylphenoletboxy and Rj is ben2yl, and X is a halide, for 
example chloride, bromide or iodide, or is a methosulfate anion. The alkyl groups 
recited in Rj and R, may be straight-chained or branched, but are preferably 
substantially linear. 

Particularly useful quatcmaiy germicides include compositions which 
include a single quaternary compound, as well as mixtures of two or more difTerent 
quaternary compounds. Such useful quaternary compounds are available under the 
BARDAC®, BARQUAT®, HYAMINE®, LONZABAC®. and ONYXIDE® 
trademarks, which are more fully described in, for ocample. McCuttJieon's 
Functional Materials (Vol. 2), North American Edition. 1998, as weU as the 
respective product literature from the suppBeris identified below. Forexanq)le. 
BARD AC® 205M is described to be a liquid containing alkyl dimethyl benzyl 
ammonium chloride, octyl decyl dimethyl ammonium chloride; didecyl dmiethyl 
ammonium chloride, and dioc^l dimethyl ammomum chloride (50% active) (also 
available as 80% active (BARDAC® 208M)); described generally in 
McCutcheon's as a combination of alkyl dimethyl benzyl ammonium chloride and 
dialkyl dimethyl ammonium chloride); BARDAC® 2050 is described to be a 
combination of octyl decyl dimethyl ammonium chloride/didecyl dimethyl 
ammonium chloride, and dioctyl dimethyl ammom'um chloride (50% active) (also 
avaDable as 80% active (BARDAC® 2080)); BARDAC ® 2250 is described to be 
didecyl dimethyl ammomum chloride (50% active); BARDAC® LF (or 
BARDAC® IJ-80), descnT>ed as being based on dioctyl dimethyl anmom 

chloride (BARQUAT® MB-SO. MX-50. OJ-50 (each 50% liquid) and MB-80 or 
MX-80 (each 80% liquid) are each described as an aDcyl dimethyl berayl 
ammonium chloride; BARDAC® 4250 and BARQUAT® 4250Z (each 50% 
active) or BARQUAT® 4280 and BARQUAT 4280Z (each 80% active) are each 
described as alkyl dimethyl benzyl ammonium chloride/alkyl dimethyl ethyl 
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bcnryl ammpniuin chloride. Also, HYAMINE® 1 622, described as diisobutyl 
phenoxy ethoxy ethyl dimethyl benzyl ammonium cUoridc (50% solution); 
HY AMINE® 3500 (50% active), described as alkyl dimefliyl benzyl ammonium 
chloride (also available as 80% active (HYAMINBB) 3500-80)); and HYMAINE® 
2389 described as being based on methyldodccylbcnzyl ammonium chloride and/or 
methyldodecybcylenc-bis-trimethyl anmionium chloride. (BARDAC®^ 
BARQUAT® and HYAMINE® are presoitly commercially available torn Lonza, 
Inc.,Fairlawn.NewJos^). BTC® 50 NF (ck BTC® 65 NF) is described to be 
alkyl dimethyl benzyl ammonium chloride (50% active); BTC® 99 is described as 
didecyl dimethyl ammonium chloride (50% acive); BTC® 776 is described to be 
myrisalkoiiium chloride (50% active); BTC® 818 is described as being octyl decyl 
dimethyl ammbm'um chloride, didecyl dimethyl ammonium chloride, and dioctyl 
dimethyl ammom'um chloride (50% active) (available also as 80% active (BT08) 
81 8-80%)); BTC® 824 and BTC® 835 are each described as being of alkyl 
dimethyl benzyl ammom'um chloride (each 50% active); BTC® 885 is described as 
a combination of BTC® 835 and BTC® 818 (50% active) (available also as 80% 
active (BTC® 888)); BTC^ 1010 is descnibed as didecyl dimethyl ammonium 
chloride (50% active) (also avaflable as 80% active CBTC® 1010-80)); BTC® 
2125 (or BTC® 2125 M) is described as alkyl dimietfaji benzyl amxnonium 
chloride and alkyl dimethyl etiiylben2yl ammonium chloride (each 5()% ac^ 
(also avaUablc as 80% active (BTC® 2125 80 or BTC® 2125 M)); BTC® 2565 is 
described as alkyl dimethyl benzyl ammonium chlorides (50% active) (also 
available as 80% active (BTC® 2568)); BTC® 8248 (or BTC® 8358) is described 
as alkyl dimethyl bem^l ammonium chloride (80% active) (also available as 90% 
active (BTC® 8249)); ONYXIDE® 3300 is described as n-aUcyl dimethyl bcnzji 
ammonium saccharinate (95% active); (BTC® and ONYXIDE® are presently 
commercially available from Stq>an Company, Northfield, Illinois.) Polymeric 
quaternary ammom'um salts based on diese monomeric structures are also 
considered desirable for the present invendcm. One example is POLYQUAT®, 
described as being a 2-butenyldimethyI ammonium chloride poljnoier. 

In compositions according to the invention, whi^ present, the quatemaiy 
ammonium compound is most desirably present in sufficient amounts which are 
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effective in exhibiting satisfactory gemicidal activity against selected bacteria 
sought to be treated. The quatcmaiy ammoniuin compound need only be present in 
germicidally effective amounts, such as in amounts from 0.01% - 10% wt. based 
on the total vs'eight of the composition of which they fonn a part Generally. 

effective "hospital strength" germicidal cfBcacy meeting cunent EPA guidelines is 
provided when the quaternary ammonium compounds are present in an amount of 

fiom about 0.05%wt. to about 5 %wt When present, the quaternary ammonium 
coinpound is desirably present in an amount of from 0.05%wt to about 3%wt, 

based on the total weight of the bventive compositions being taugjit hereiii. 

According to certain prefwred embodiments, one or more quaternary 
ammonium compounds are present to Ae exclusion of other germicidally active 
compounds. 

The compositions of the invention are acidic, and exhibit a pH of less than 
7, more prefer^Iy about 5 and less and most preferably a pH from 3 to 43. 

Whereas the presence of the acid mixture described above will impart 
acidity to the composition, it may be desirable to include a buffer or pH adjusting 
agent to the compositions to maintab the compositions approximately at a desired 
pH (or pH range). Exemphuy useful pH buffers include inorganic and organic 
buffering agents, and especially include alkali metal and alkaline earth metal 
hydroxides such as sodium hydroxide and potassium hydroxide. Others not 
described here may also be used. Particularly preferred is sodium hydroxide which 
is widely available at low cost, and is effective. 

For any particular composition described above, any optional ingredients 

should be compatible with the other ingredients preseoL 

TT« inventive compositioius do not include bleach such as chlorine bleach, a 

bleach releasing compound such as a halohydantoin. nor do d>ey include hydrogen 

peroxide. 

As is noted above, the compositions according to the invention are aqueous 
innamie Water is added to order to provide to 100% by weight of the 
compositions of the invention. The water may be water, but is prefer^ly 
distilled and is most preferably deionized water. 
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According to certain prefmed embodiments of the firrt 
invention there are provided thickened aqueous acidic hard surfacse cleaning and 
disinfecting compositions which comprise (preferably, consist essentially of): 
OJ - l()%wt one more deterrive surfactants, selected from 
anionic, nonionic, amphoteric or zwitterionic surfactants; 

0 J - 10%wL an add coiistitueat conqjrising foiinic acid and one or 

more water soluble organic acids, particularly water soluble oigaiiic acids 
selected fiom the group consisting of. lactic add, glycoKc acid an^ 
acid and paIticular^y where die add mixture include formic add ai»d at least 
one other water soluble organic add where wheidn these acids are present 
in a weight ratio of formic addnwater soluble organic adds of 1:0.1 - 10, or 

wbo^e the acid constitueat consists solely of formic ad^ 

0 - 5%wt, preferably about O.Ol - 5%wt., of one or more. 
goiniddaUy active ooo^wunds. eq>edalty prrferab^r one or more 
J J germicidally active quateniary aiimionium coriqwunds; 

0.01 - 5%wL of a cdhilose based ftidcening conqwsition; 

optional^ %xp to 10%wL of one or more optional cOTStituents; 

with the loiiaimnigiMlaiice to lOOHwt of waten 
wherein the conqjositions are at an acidic pH, preferably at a pH in flie 

20 langeof 3— 4.5. . . 

The inventive conq>odtions may include wnot amounts as indicated above, 
but preferably not more than about 5%wL of one at more optional iriduding, but 
not limited to. non-aqueous solvents. pH buffering agents, pH adjusting agents, 
p«fumes, perfimie carrieis, optical brigjitener^ coloiante^^ 

Accoidir^ to certain preferred embodiments of die second aspect of the 
invention there are provided thickened aqueous addic hard surface cleaning and 
disinfecting compositioDSwMdicompriscCpreferably, consist essentially oO: 
0.1 - 10%wL of one or more detenive surftctants selected from 
aiuomp, hoiu'ordc, aiiq)hpteric or zwittcricmic suifiK^tante: 

0.1 - 10%wL of an add constitueot convnrisiiig an add constituent 
comprising formic acid and one or more water soluble organic ^ids, 
particularly water soliAle orgariic adds selected iBom the group consistiiig 



25 
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of: lactic acid, glycolic acid aiid citric acid and particularly where the acid 
mixture include formic acid and at least one other water soluble organic 
acid where wherein these acids are present in a weight ratio of formic 
acidtwater soluble organic acids of 1:0.1 - 100 

0 - 5%wt., preferably about 0.01 - 5%wt;, of a gennicidally active 
compound, especially preferably a one or more quaternary ammonitmi 
compounds; 

0.01 - 5%wt a cellulose based thickening composition; 
optionally iq» to iO%wt of one or more optional constituent^ 
with flie remaiiung balance to 100%wt of water; 
wherein the compositions are at an acidic pH, preferably at a pH in the 
range of 3 — 4.5. 

The inventive compositions may include minor amounts as indicated above, 
but preferably not more than about 5%wL of one or more optional including, but 
not limited to. non-aqueous solvents. pH buffering agents, pH adjusting agents, 
perfumes, pcrfimie earners, optical brighteners, colorants, hydrotropes. 

According to certain preferred embodiments of the third aspect of the 

invention there are provided thickened aqueous acidic hard surfece cleaning and 
disinfecting compositions which comprise (preferably, consist essentially of): 
0.1 - 10%wt of one or more detersive surfactants, selected from 

anionic, nonionic, arapboteric or zwitterionic surfactants; 

0.1 - 10%wt. of an acid constituoit con^risinE formic acid, but 
most preferably consisting solely of fbnnic add; 

0.01 - 5%wt of a cellulose based thickening composition; 

0 - 5%wt., preferably about 0.01 - 5%wt, of a geraiicidally active 
compomid. especially preferably one or more quaternary ammonium 

compounds; 

optionaOy up to 10%wL of one or niorc optional constituents; 
wiUi the rranainmg balance to 100%wt of water, 
wherein the compositions ait at an acidic pH, preferably at a pH in the 

range of 3 — 4-5. 
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The inventive compositions may include minor amounts as indicated above* 
but preferably not more than about 5%wt of one or more optional including, but 
not limited to, non-aqueous solvents, pH buffering agents, pH adjus&ig agents, 
perfumes, perfume carriers, optical brightencre, colorants, hydrotropcs. 

By way of non-limiting example cxemplaiy pH adjusting agen 
phosphorus containing compounds, monovalent and polyvalmt salts such as of 
silicates, carbonates, and borates, certain acids and bases, tartrates and cotain 
acetates. Further exemplary pH adjusting agents inchide mineral acids, basic 
compositions, and organic acids, which are typically required in only minor 
amoxmts. By way 6f fimfaer non-limiting cxzmplc pH buffering compositions 
include the alkali metal phosphates, polyphoqjhates, pyrophosphal 
triphosphates, tetraphosphates, silicates, metasilicates, polysilicates, carbonates, 
hydroxides, and mixtures of the same. Certain salts, such as the alkalme earth 
phosphates, carbonates, hydroxides, can also function as pH buffers. It may also 
be suitable to use as pH bufiTcrs materials sudi as aluminosilicates (zeolites), 
borates, aluminates and certain organic UMtcrials sudi as ghicoriates, OT 
maleates, and &eir aOcaU metal salts. Citrates, and citric add 

advantageously used in ttie conopositions. 

The thickened aqueous acidic haid surfisce deaning and disiiifectii^ 

compositions according to the invention are desirably provided as a ready to use 
product whidi may be directly qpplied to a hard sur&ce. The invrative 
compositions arc particulariy useful in cleaning and disinfecting lavatory fixtures 
such as shower stalls, bathtubs and badnng qypliances (racks, curtains, diower 
doois, shower bars) toilets, bidets, wall and flooring sur&ces especially those 
which include refiactory materials and the like. Eqiecially the inventive 
compositions arc usefid in the cleaning and disinfecting of lavatory fixtures, 
especially toilets and bidets. They may be packaged in any suitable container 
particularly flasks or bottles, includipg squeeze-type bottles, as weU as bottles 
provided with a spray qsparatus whidi is used to dispense fhe composition by 
sprayuig. 



the present invention also provides a method for cleaning a hard surface, 

particularly for cleaning lavatory surfaces especially wherein limescalc is prone to 

occur, i.e., toilets, bidets, etc. 

The compositions according to tfw invention, including certain particularly 

prcfcixed embodiments of the invention and certain particularly preferred detersive 
surfactants are presented in the following exanqjles. 

Fxamples: 

A number of formulations according to the invention (inidicated as 
Examples, *'E*0 were produced. Each ofthese were made were mixing tfie 
constituents outlined on Table 1 A by adding the individual constituents into a 
beaker of deionized water at room temperature (68»F. 20"C) which was stirred with 
a conventional magnetic stirring rod. Stirring continued until the formulation was 
homogenous in appearance. It is to be noted that the constituents migiht be added in 
any order, but it is preferred that water be the initial constituent provided to a 
mixing vessel or aM>aratus as it is the major constituent and addition of flie fintiier 
constituents thereto is convenient Also, it is convenient to disperse the celhilose 
thickener into a pienuxture with a quantity of water, and to add this premixture to 
the beaker. The exact compositions of the mample ftmnulations are listed bin 
Table 1 A, below. 



Table 1A 




E1 


E2 


E3 


E4 


E5 


E6 


E7 


nonvlphenolethoxylate 


0.5 




— 




0.5 




— 


secondary alcohol 
ethoxylate 


■ — ■ 


0.5 


— 


— 






• — . 


tristyrylphenol ethoxylate 




■ ^ 




0.5 





— 




sodium alkyi benzene 
sulfonate (38%) 


■ ^ 




^ ■ 




1.5 


— 


2.0 


lauramine oxide (30%) 




— 


0.5 


— : 


■ — 




— 


oieamidODroDyt betaine 
(35%) 












0.5 




fonmic acid (94%) 






2A 


2.5 


2.5 


2.5 


2.5 


quaternary ammonium 
chloride (80%) 


1* 


1^ 


1.5 


1-5 




1.5 




hydroxvethyl cellulose 


0^ 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


sodium hydroxide (60%) 






1.15 


1.15 


1-15 


1.15 


1.15 


fragrance and dye 


0^ 


0.35 


0.4 


0.4 


0.4 


0.4 


0.4 


di water 


to 

100 


to 

100 


to 
100 


to 
100 


to 
100 


to 
100 


to 
100 


initial oH 


4.0 


4.0 


4.0 


4.0 


4.0 


4.0 


4.0 



It is to be understood that the amoimts of the constituents are listed above 
based on the active weights of the respective matorial^ assuming 1 00%wt. active, 
which may however have ben supplied as less than 1 00%wL actives. The identity 
5 oJf the indi vidua] conistitueiils desoibed in Table 1 A above, tfieir pCTcentagc by 

weight *actives% as well as presently available commercial sources, are described 
in more detail in Table 2A, below. 
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Table 2A 

nonylphenolethoxylatc 


nonyiphenolethoxylate. supplied as IGEPAL «^o-73U 
from Rhooia Inc. (cranpury. n»n ■ 


secondary alcohol 
ethoxylate 


seoonctery elcohol ethoxylate supplied as TERGITOL 
1 5~S-9 from union oaruiac v^^o* ^ # 


tristyrylphenol ethoxylate 


tristyrylphenol ethoxylate suppiieo as SOPHOHHOK 


sodium alkyi benzene 
sulfonate (38%) 


sodium alkyI benzene sulfonate suppiiea as ^ 
BIOSOFT D-40 (38%wt actives) from Stepan Co.. 
NorthfleldlU — 


lauramine oxide (30%) 


lauramine oxide, suppiiea as Vi'vf „ 
(^nq4.w« ftctvles), from Stepan Co„ Northfield IL 


oleamidopropyl betaine 

{t:^5%) . 


, supplied as MACKAM nv {^o^h wm^mft^ 
Group -' " ' " , ■ , — 


quaternary ammoruum 
chlonoe \ou^j . 


mixture of alkyl dimethyl benzyl ammonium cnionwe. 
octyl-dccyl-, dioctyl- and dldecyl- dimethyl ammonium 
chlorides (80%wt. actives. 10%wL ethanol; 10%wt 


hydroxyethyl cellulose 


hydroxyethyl cellulose (100 %wt actives) Trom union 
Carbide Co. (Danburv. CTl 


fragrance and dye 

d1 water 


proprietary composrtjons of their respecbve 

manufacturers : 

deionized water ^ _ — : : 



Further fonnulatioiis according to the invention Cmdicated as Examples. 
«E") were produced genaaUy according to the protocol described prcrviously with 
reference to Ae fonnulations of Table lA arc described on Table IB. below. 



10 



Table IB 



aimhol ethoxylate 



sodium alky! benzene 
sulfonate (38%) 



lauramine oxide (30%) 



oleamidopropyl betaine 
(35%) 



quatemaiy ammonium 
rhloride (80%) 



formir acid (94%) 
jl ycolic acid (70%) 



hYriroxvethvl cellulose 



fra grance and dye 
di water 



E8 



1.0 



1.5 



1.1 
1.4 



0.5 
0.4 



EG 



0.5 
1.0 



to100 



1.1 
1.4 



0.5 



0.4 
to 100 



E10 



1.5 



1.1 
1.4 



0.4 
to 100 



Again. II is to be tmdcretood that Ae ainounts Of the constituents are U^^ 
above based on the active weights of flie respective material, assuming 100%wt 
active, which may however have been supplied as less than 100%wt. actives. Ihe 
identity of the individual constituents described in Table IB above, their 
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percentage by weight 'actives', as well as presently available commercial sources. 



are described in more detail in Table 2B, below. 



T^KIo^B ^ 


alcohol cthoxylate 


linear CirC,e alcohol ethoxylate, with an average of 
7.3 ethylene oxkte groups per molecule, supplied as 
GENAPOL 25-L-60, from aariaht Inc., Muttenz, 
Switzerland 


sodium alkyi benzene 
sutfonate (38%) 


sodium aDcyl t>enzene sulfonate, supplied as 
BIOSOFT CMO (38%wt. actives), from Stepan Co. 


lauramine oxide (30%) 


lauramhie oxide, supplied as AMMONYX LO (30%wt 
actives, Stepen Co.) 


oleamidopropyl betaine 
(35%) 


oleamidopropyl betaine, supplied as N4ACKAM HV 
(35%wL activBs). from the Mclrityre Group 


quaternary ammonium 
chloride (80%) 


mixture of aRcyl dimethyl benzyl ammonium chloride. 
octyMecy^. dioctyl- and didecyl- dimethyl ammonium 
chlorides (80%wL actives. 10%v4. ethanol. 10%wt 
water) 


fomilc acid (94%) 


formic add. from BASF (94%wt. acth^es) 


qlycoBc acid (70%) 


ofvcofic add. from E.I. DuPont Co. (7Q%wL actives) 


hydroxyethyl cellulose 


hydroxyethyl celkjiose supplied as CELLOSIZE QP- 
1 0OMH (100%wtactives) from Union Carbide Co. 
(DantHiry, CD 


fragrance and dye 


proprietary coiTf)ositions of their respective 
manufecturers 


divs^ter ■ 


deionized water 



For purposes of comparison, comparative formulations (indicated as 
Comparative Examples, •*E^ described on Tabic IC were produced generally 
according to the protocol described previously with reference to the formulations 
ofTablelA. ^_ 



Table 1C 




CI 


C2 


C3 


Hnear primary alcohol 
ethoxytate 


0^ 




OJS 


quaternary amrnortium 
chtoride (80%) 


1-1 


1.1 


1.1 


citric scid 


23 




2.5 


qlycolicadd(70%) 




1.43 




hydroxyethyl cellulose 


0.5 


0.5 


0.5 


fraorance and dye 


0.35 


0.35 


0.35 


di water 


to 100 


to 100 


to 100 


initial pH ' 


3.52 


3.52 


4.05 



The identity of the individual constituoits described in Tabic 1 C above, 
their percentage by weight 'actives', as well as presently available cominerdal 
sources, are described in more dctafl in Table 2C, below. 



Table 2C 


linear alcx^hol ethoxylate 


supplied by GE^4APOL 264.-60, a finear Cijr 
C,a alcohol ethoxytate. with an average of 7.3 
ethylene oxide groups per moleculei (100%wL 
actives) 


quaternary ammonium 
chlorides 


supplied by BTC-888 (Stepan Chem. Co.) a 
k^nd of dialkyi dimethyl benzyl ammonium 
chloride, and afkyi dimethyl benzyl 
ammonium chloride (BO%wt actives) which 
Includes 1 0%wt ethand 


hydroxyethyl cellulose 


supplied by CELLOSIZE QP-100MH from 
Union Carbide Co. (Danbury. CT) {100%wL 
actives) 


formic acid 


supplied in an aqueous, technical grade, 

Alrlrir^^ /Vh nr nthftr QiinDter ^d4%WL actlVBS) 


"citric acid 


supplied In an aqueous, technical grade, 
AJdrich Co. or other suppHer (100%wt 
actives) 


"giycolic acid 


supplied In an aqueous, technical grade, 
AkJrich Co, or other suoolier (57%wL actives) 


fragrance and dye 

di water ; 


proprietary compositions of their respecth^ 

manufacturers 

deionized water 



p^nl^^atinn of Shelf Stability. 

Formulations according to the inventioij as described on Tables 1 A and IB 
were evaluated in ordw to determine their initial viscosity, Formulaticms were 
placed in sealed glass contaiiiers, and subjected to an accelerated aging test 
wherein the formulations were maintained at 120"F (48.5"C) Ibr a period of 6 
weeks. At periodic intervals, aliquots of each formulatiori w«e taken and used to 
determine the viscosity in the manner outlined above AD viscosity measurements 
were performed on aliquots of tested formulation using a Brookfield Viscometw. 
fitted with a LV-2 spindle at a rotational speed of 60 rpm at 22"C. Viscosity 
measurement results are rq>orted in centipoise and are reported on Table 3, below. 
Subsequent to this accelerated agirig test, aU of the formulations were observed to 
each be a colored, substantially transparent single phase mixture wiA good flow 
properties; bulk phase sq)aration was riot observed to occur. 



Table 3 




Formulation: 


Irttial 
Viscosfty. 

CPS 


Cumulati¥e 
%Visoo5ity 
iossat 
weekl 


Cumukstive 
%Visoosay 
loBsat 
week 2 


Cunutative 
%Visoos»y 
Iossat 
week 3 


Cumutatrve 
%VlsooBrty 

k)S8 at 
week 4 


Cumulative 
% Visoosrty 
loss at 
weeks 


%Visoo6ity 
loss &t 
week 6 


E1 


394.0 


12.69% 


15.99% 


NT 


18.27% 


NT 


27.41% 


E2 


384.0 


16.15% 


16.93% 


NT 


21.35% 


NT 


27.34% 


CI 


417.0 


19.90% . 


32.37% 


36.69% 


49.64% 


58.03% 


64.03% 


C2 


438.0 


16.89% 


21.92% 


23.34% 


31.05% 


37.90% 


39.04% 


C3 


417.0 


13.19% 


16.23% 


24.22% 


29.98% 


34.77% 


42.45% 



"NT* indicates that the sample was not tested that week 



As can be seen from the resblts indicated on Table 3, the compositions of 
the invention particularly as exen^lified by tihe Examples demonstrate surprising 
viscosity stabiUty. As also can be seen fiom the examples, compositions which 
included citric or gjycclic acid in the absence of fiirmic acid exhibited substantial 
cumulative viscosity losses during Ae aocekrated agjnig test 
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1 . A thickened aqueous acidic hard surface cleaning cooiposition whidi 
comprises: 

one or more detersive surfactants, selected from anionic, nonionic, 
amphoteric or zwitterionic surfactants; 

an acid constituent comprising formic acid and one or more water 
soluble organic acids, particularly water soluble organic acids selected from 
the group consisting of: lactic acid, glycolic acid and citric acid and 
particularly where the acid mixture include formic acid and at least one 
. other water soluble organic acid where wherein these acids are present in a 
weight ratio of formic acid:water soluble organic acids of 1:0.1 - 10, or 
where the acid constituent consists solely of formic add; 

a cellulose based thickening composition; 

optionally, one or more germjcidally active compounds, preferably 
one or more germicidally active quaternary ammoniimi compounds; 

optionally, one or more conventional additives; 
and, water. 

2. A composition according to claim 1 wherein the detersive siuiactant 
consists solely of a nonionic secondary alcohol ethoxjiate surfactant 

3. A composition according to claim 1 wherein the detersive surfactant 
consists solely of an alkylphenolethoxylate. 

4. A composition according to claim 1 which comprises: 

D.l - 10%wt. one or more detersive surfactants, selected from 
anionic, npm'onic, amphoteric or zwitterionic surfactants; 

0,1-1 0%wt an acid constituent comprising formic acid and one or 
more water soluble organic acids, particularly water soluble organic acids 
selected from the group consisting of: lactic acid, glycolic acid arid citric 
acid and particularly where the acid mixture include formic acid and at least 



one other water soluble organic acid iNbm wherein these acids are present 
in a weight ratio of formic acidrwater soluble organic acids of 1 :p.l - 10, or 
where the acid constituent consists solely of fonnic acid; 

0 - 5%wt. of one or more gcmiicidally active compoundis, most 
preferably one or more germicidally active quaternaiy ammoniuna 
compounds; 

0.01 - 5%wt. of a cellulose based thickening composition; 
optionally up to 10%wt, of one or more optional constituents; 
with the remaining balance to 100%wt of water; 
wherein the compositions are at an acidic pH, preferably at a pH in the 
range of from 3 to 4.S. 

A composition according to any of claims 1-4 wherein the composition 
includes cme or more germicidally active conqKHinds. 

A composition according to claim 5 ^^mein tfie composition includes a 
quateraairy ammonium compound. 

A composition according to claim 1 wliidi conq>rises : 

one or more detersive surfactants, selected from anionic, nonionic^ 
amphoteric or zwittaianic surfiictaiits; 

an acid constituent cpinprising formic acid and one or rhore water 
soluble organic acids selected from Ibt group consisting ofr lactic acid, 
glycplic acid and citric acid; 

a cellulose based thidcening ooiiq>ositioii; 
optionally a gennicidally active compo\md; 
optioiiaOy, orie or more cobventional additives; and, 
. water. 

30 8. A composition according to claim 7 herein the acid rnixtures include 

fonnic acid and at least one btfier water soluble oiganic acid and wherein 
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these acids are present in a weight ratio of fonnic acidnvater soluble 
organic acids of 1:0.1 - l(h 



A composition according to any of claims 7- 8 wherein the composition 
includes one or more gennicidally active compounds. 

A composition according to claim 9 wherein the composition includes a 
quaternary ammoniimj compound. 

A composition according to claim 1 wherein the detersive sur&ctant 
comprises a nonionic secondary alcohol cthoxylate surfactant and an 
alky]I>henolethoxylate sur&ctant 

A composition according to claim 7 whidi comprises: 

0. 1 ^ 1 0%wt of one or more detersive surfactants selected frcan 
anionic, nonionic, amphoteric or zwitterionic surfactants; 

0. 1 - 1 0%wt of an acid constituent comprising an acid constituent 
comprising formic acid and one or more water soluble organic acids 
selected fiom the group consisting of: lactic acid, glycoUc acid and citric 
acid and where the acid mixture include formic acid and at least one other 
water soluble organic acid where wherein Aese acids are present in a 
weight ratio of formic addiwater soluble orgmiic acids of 1 :0.1 - 100 
0.05 - 5%wt of a gennicidally active quaternary anunonium 

conqmund; 

0.01 - 5%wL a ceflulose based tfuckaiing comporitioii; 
optionally up to 1 0%wt. of one or more c^tional constituents; 
with tihe remaining baUoice to 100%wL of wata; 
wherein the compositions are at a pH in the raige of 3 - 4.5. 

A composition according to claim 12 which consists essentially of. 



0.1 - 10%wt. a detersive surfactant which comprises one or more 
detersive surfactants, selected from selected from anionic, ncnionic, 
amphoteric or zwitterionic surfiactants; 

0.1 - 10%wt. an acid constituent consisting solely of formic acid; 

0.05 - 5%wt. of a gcrmicidally active a quaternary ammonium 
compound; 

0.01 - 5%wt. a cclliilosc based thickening composition; 

0 - 1 0%wt. of one or more optional constituents; 

with the remaining balance to 100%wL of water, 
wherein the constituents are at an acidic pH, preferably a pH in the range of 
3-4.5. 

A composition according to claim 17 which consists essentially of; 

0.1 - 10%wt a detersive surfactant which comprises one or more 
detersive surfactants, selected from selected from anionic, noniomc. 
amphoteric or zwitterionic surfactants; 

0.1-1 0% wt . an acid constituent consisting solely of ibrmic acid; 

0.05 - 5%wt- of a gcrmicidally active a quaternary ammonium 
compound; 

0-01 - 5%wt. a cellulose based thickening composition; 
0 - 10%wt. of one or more optional constiturats; 
with the remaining balance to 1 00%wt. of water; 
wherein the constituents are at an acidic pH, preferably a pH in the range of 

A prbcess for cleaning Itmescale from a hard surface which comprises flic 
process stq> of: 

contacting the hard sTuf ace having limescale thereon with a 
cleaning effective amount of the composition accwdmg to any preceding 
claim to clean limescalc present therefrom- 
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